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DETAILED ACTION 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on October 13, 2005 is being 
considered by the examiner. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaUy disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zhu (US Pat. 
No. 5,930,164) in view of Zhu et al. (US Pat. 6,765,823). 

Regarding claim 1, Zhu ('164) discloses a magnetic memory unit as in figure 1, 
comprising: a first hard magnetic layer 1 1 1 having a first fixed magnetization vector, a second 
hard magnetic layer 121 having a second fixed magnetization vector, a first soft magnetic layer 
1 12 having a first alterable magnetization vector and disposed adjacent to the first hard magnetic 
layer 111, and a second soft magnetic layer 122 having a second alterable magnetization vector 
and disposed adjacent to the second hard magnetic layer 121; wherein the first and the second 
soft magnetic layers are magnetostatically coupled antiparallel to each other (col. 2, lines 32+). 
Zhu does not explicitly disclose first and second soft magnetic layers are magnetostatically 
coupled antiparallel to each other to form a flux-closed structure. 
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Zhu et al. ('823) discloses a magnetic memory array with the teaching the two magnetic 
layers orient with anti-parallel magnetization orientation to create a closed magnetic flux loop. 
Thus, the magnitude of the magnetic fields generated by each line are high enough so that the 
combination of both fields switches the logic state of the selected magneto-resistive memory cell 
but low enough so that the other magneto-resistive memory cells subject to only one magnetic 
field do not switch and allowing other conductor to be used exclusively. In this way, writing and 
reading operations may be performed simultaneously, increasing the speed of data access (col. 2, 
lines 29+; col. 4, lines 29-39). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention made to modify Zhu ('164) to include the teaching by Zhu et al. ('823) the two 
magnetic layers orient with anti-parallel magnetization orientation to create a closed magnetic 
flux loop. Thus, the magnitude of the magnetic fields generated by each line are high enough so 
that the combination of both fields switches the logic state of the selected magneto-resistive 
memory cell but low enough so that the other magneto-resistive memory cells subject to only 
one magnetic field do not switch and allowing other conductor to be used exclusively. In this 
way, writing and reading operations may be performed simultaneously, increasing the speed of 
data access. 

Regarding claims 2-3, Zhu (164) in view of Zhu et al. (823) disclose the memory cell as 
recited in claim 1 , wherein the first and the second soft magnetic layers are disposed between the 
first and the second hard magnetic layers (see figure 1). 

Regarding claim 4, Zhu (164) in view of Zhu et al (823) disclose the memory cell as 
recited in claim 1, further comprising an anti-ferromagnetic layer disposed adjacent to one of the 
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first and tlie second liard magnetic layers to fix the orientation of the magnetization vector 
therein (figure 1). 

Regarding claim 5, Zhu (164) in view of Zhu et al (823) disclose the memory cell as 
recited in claim 4, fiirther comprising an assistant magnetic layer 13 disposed adjacent to one of 
the first and the second hard magnetic layers, wherein the assistant magnetic layer having a 
magnetization vector anti-parallelly aligned with one of the first and the second hard magnetic 
layers to reduce the static magnetic field thereof (col. 2, lines 41+). 

Regarding claim 6, Zhu (164) in view of Zhu et al (823) discloses the memory cell as 
recited in claim 1, further comprising an electrically conductive layer disposed between the first 
and the second soft magnetic layers for passing an electric current therethrough (figure 3). 

Regarding claim 7, Zhu (164) in view of Zhu et al (823) discloses the memory cell as 
recited in claim 6, wherein the memory cell is adapted to allow passing of an electric current in a 
first direction and at least one of the magnetization vectors of the first and the second hard 
magnet layers is orientated along a second direction oblique to the first direction (col. 3, lines 
3+). 

Regarding claim 8, Zhu (164) in view of Zhu et al (823) discloses a magnetic memory 
device comprising a plurality of memory cells as claimed in claim 1 (figure 3). 

Regarding claim 9, Zhu (164) in view of Zhu et al (823) disclose the magnetic memory 
device as recited in claim 8, further comprising an electrically conductive line coupled to the 
plurality of memory cells (figure 3). 

Regarding claim 10, Zhu (164) in view of Zhu et al (823) disclose the magnetic memory 
device as recited in claim 9, fiirther comprising a plurality of gate members each coupled to the 
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plurality of memory cells through the electrically conductive line for controUably supplying an 
electric current to the respective memory cell through the electrically conductive line (figure 3). 

Regarding claim 11, Zhu (164) in view of Zhu et al (823) disclose the magnetic memory 
device as recited in claim 9, wherein the electrically conductive line is provided for performing 
both a writing operation and a reading operation (word lines and bit lines are for read and write 
data to the memory cells). 

Claims 12-18 contains the similar limitation as previously discussed in claims 1-11. 
Therefore, they are analyzed as previously discussed with respect to claims 1-11. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gene N. Auduong whose telephone number is (571) 272-1773. 
The examiner can normally be reached on Monday - Friday from 8:00-4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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February 7, 2008 



/Gene N. Auduong/ 
Gene N Auduong 
Primary Examiner 
Art Unit 2827 



